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The present invention relates to rotary pumps
for displacing a gaseous medium of the kind'in
which angularly spaced co-axial vanes-or blades
mounted to rotate withir-a chamber having suc- "
tion and discharg' pork are arrsnged’to pass 5’
through slots in the wall of a barrel-like rotor -
which also rotates-within the chamber: upon an.
axis -eccentric to that of -the vanes, o that in
the rotation of the vanes and rotor the slotte
portions of the latter slide to and fro along the
vanes and thereby the angular distance between
the vanes is varied to obtain the requisite pump-+
ing effect. )

The inventien is particularly’ designed :for
duty. as a so-called vacuum pump for the oper-
ation of the various instruments, gauges and
de-icer equipment on aircraft.

. In pumps of the kind referred to above, the -
barrel-like rotor is journalled in a casing which
contains the working chamber and is provided
with axially extending slots in which the vanes
or blades are slidably guided. The outer ex-
tremities. of the vanes or blades may have a
clearance from the inner surface of the working
chamber, but the inner ends of the vanes freely
contact with a common axial pin or carry hinge
portions which are rotatably mounted upon a
common spindle, Each such. pump has there-
fore a plurality of more or less contacting and
relatively moving surfaces between which, in
practice, it is highly desirable to maintain a film
of ofl or other lubricant if undue frictional losses
and wear of the parts is to be avoided. To. this
end it is usual to lubricate such pumps with the
aid of a pressure lubricating system whereby a
fluid lubricant is forced along ducts or conduits
formed in the walls of the casing of the mecha-
nism so that the lubricant in fluid or vaporous
state is forced between the relatively moving sur-
faces to create the requisite film therebetween. 40

The constructional nature of such pumps is
such that any lubricant which is forced between
the moving surfaces. in excess of the quantity
necessary for creating the requisite film will, in
all probability, find: its way into the working
chamber and thus be lost from the lubricating
system while forming an addition, which in many
cases. is undesirable, to the ﬁuid discharged by
. the pump in operation.

In considering’ the ploblem of avoiding such
undesirable waste. of lubricating fluid: and: the
sometimes injurious effect. of such waste fluid
upon: the pump- discharge, it should" be appre-
clated that the temperature of the pumps in-
creases considerably during operation: for any
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appreciable length of time so that although in
known constructions thereof the arrangement
may be such that the feed pressure of the lubri-
cant maintains & good film thereof between the
relatively moving . surfaces without waste or
the pump commences {0 operate
-at, & normal temperature, the
clearshces between -the sald surfaces increase
#5 the temperature of the device is raised dur-
ing its continued operation whereupon the flow

of lubricant increases in proportion to the in-

creased cross-sectional area of said clearances
and tends to floed into the working chamber.

One object of the present invention is to
obviate the above-described disadvantage of
known Iubricating systems of pumps of the kind
herein defined, by providing & pressure lubri-
cating system in which the flow of lubricant is
regulated and thereby the delivering capacity
of the system determined for any given oil sup-
ply pressure without being affected by increase
in the clearances between the surfaces to be
Iubricated. g

An important object of the invention is to
apply a regulated flow pressure lubricating sys-
tem to a pump of the kind above set forth and
constructed in accordance with the invention
described in my co-pending United States pat-
ent application lodged on May 24, 1939, under
Serial No. 275,454, in which a reduced portion of
the rotor is journalled cantilever fashion in hear-
ings positioned at one extremity only of the rotor,
so that the rotor proper can rotate without con-
tact with a bearing surface.. .

Rotary pumps of the kind set forth abdve sre
~ommonly housed in. a casing formed with a
neck terminating in a mounting flange which
is rebated upon its face to accommodate an
adaptor plate or engine pad which facilitates
the mounting of the pump upon, for example,
the crank case of the engine which drives the
pump. . Accordingly, another object of the in-
vention is to construct a rotary pump of the kind
defined, with an improved regulated flow lubri-
cating system which: is fed" under pressure, if
desired through' the engine pad, with lubricant
from the engine lubricating system or with
lubricant from another source according to which
is most. convenient. .

A further okject of the Inveniion is to provide
a pump of the kind set. fortl ahove wiih & pres-
sure lubricating system incluginz a flow regu-
lating device which is disposed iuiermediate the
suction: and delivering sides of the pump and
preferably at the lowermost point of the casing




2 .
of the pump or motor so that the operative pres-
sure differential thereof assists in circulating the
lubricant over the entire lubricating system.
In one convenient constructional form, the
flow regulating device may be fed fromsan an-
nular lubricating groove formed in the inner sur-
face of the casing wall to provide a distributing
channel fed by a duct which communicates with
an oil hole in the engine pad, but other modes
of conducting the oil to the annular lubricating
groove may be adopted e. g., an opening located

preferably in the upper part of the pump casing

may be adapted in known manner for connec-
tion to a feed pipe along which the lubricant is
pumped from an external .source of supply or

10

irom the engine lubricating system. A further

duct or ducts which enters or enter the annular
channel preferably at or adjacent the lowermost
point thereof extends or extend to a flow regu-
lating . device provided in the casing in accord-
ance with the present invention. _ ,

The flow regulating device may conveniently
communicate with passages leading to the hinges
of the vanes and to the vane-guiding slots in the
rotor. Furthermore, the flow regulating device
may lie at the lowermost part of the pump or
motor casing, intermediate the intake and dis-
charge sides thereof, while the lubricant ducts
in the rotor communicate with the flow regulat-
ing device or with segmental grooves in the pe-
ripheral surface of the rotor, the ducts or grooves
successively registering with the flow regulating
device as the rotor rotates. Thus paths are set
up for the passage of the lubricant irom the flow
regulating device to the contacting, relatively
moving surfaces of the pump.

One of the difficulties of lubricating pumps of
the kind herein described is that of distributing
the oil over the wor'zing parts to which oil is not
directly conveyed and this is achieved according
to the present invention by delivering ¢il in the
form of mist to the working chamber wherein
the gaseous medium is being displaced so that
the air-borne oil is freely distributed over such
working parts. For this purpose. there is in-
cluded in the lubricant passage a gap which is
formed by co-operating relatively rotating sur-
-~ faces and opens into the working chamber, the
. surfaces being of a diameter at least substantially
" the diameter of the rotor so as to move rela-
tively to each other at least as fast as the periph-
eral speed of the rotor. From this gap the oil
" is delivered into the working chamber in a mist
and in order that the lubricant shalil not stream
through the gap the regulating device is situated
in advance thereof and permits the flow through
the gap of only such quantities oy lubricant as
will enable the latter to be broken up and dis-
tributed around the rotor.

Otker objects and features of the invention will
become apparent from the constructions herein-
after more specifically described.

Constructional forms of the invention embod-
led, by way of example, in & rotary vane pump
of the kind above referred to, are hereinafter de-
scribed with reference to the accomparying
drawings in which—

Fig. 1 is a sectional, side elevation of a rotary

vane pump according to the present invention,:

as particularly corstructed for duty as & vacuum
pump on aircraft for the operation of suction
driven flight instruments and gyropilots and to
provide ample discharge pressure for the opera-
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tion of de-icer equipment, embodying a regulated
flow pressure lubricating system.

Fig. 2 is a part sectional end view of the pump
looking in the direction of the arrow A (Fig. 1).

Fig. 3 is a cross sectional view of the pump il-
lustrating the relation of the vanes to the rotor
barrel and pump chamber. A

Fig. 4 is a cross sectional view of the rotor
barrel, showing the layout of the lubricating
ducts.

Fig. 5 is a detail, drawn to a larger scale, of the
flow regulating device shown in Figs. 1 and 2.

Fig. 6 is a detail view of an alternative con-
structional form of flow regulating device.

Pig. 7 is a detail view of another alternative
constructional form of flow regulating device.

Fig. 8 is a fragmentary detail view drawn to &
larger scale, showing a convenient manner of
connecting the lubricating system of Figs. 1 and
2 to the lubricant within an engine crankcase
upon which the pump is mounted.

Fig. 9 shows in end elevation a modified ar-
rangement of the lubricant feed ducts in the ro-
tor. barrel, and

Fig. 10 is a fragmentary view at right angles
to Fig. 9. ’

The construction of the pump arrangement as
shown in Fig. 1 of the appended drawings is as
specifically described in my co-pending United
States patent application lodged on May 24, 1939,
under Serial Nos. 275,454, 275,455 and 275,456.

For the purpose of the present application it
is sufficient to indicate that the moving parts of
the pump are housed in a casing 10 closed at one
end by a sealing plate §2 and provided at the
other end with' a reduced neck portion {1 which
terminates at its free end in a flange 13, the lat-
ter being rebated upon its outer face to seat the
axially projecting boss 14 of ah annular flanged
adaptor plate 15.

_The neck I houses a pair of radial type’ ball
bearings 16, 7 spaced apart by a spacing tube 18
and spacing washer 19 which abut the inner races
of ball bearings {8 and 17 respectively, and clamp
between their adjacent extremities a resilient
dished sealing washer 20 so that the outer pe-
ripheral edge of the sealing washer presses
against the inner face of outer race of ball bear-
ing 6. The construction and function of wash-
er 20 is fully disclosed in my co-pending applica-
tion Serial No. 275,454 referred to above, and it
is sufficient merely to mention here that it serves
to lessen loss of vacuum or pressure in the pump
or motor by leakage along the neck of the device;
to prevent the flow of lubricant from the interior
of the pump into the crankcase of the engine;
and to prevent an excessive amount of oil pass-
Ing through the engine pad into the pump, and
also acts virtually to seal off an annular space 18
between the bearings 16 and (7 in which a com-
paratively cool lubricant can accumulate,

The ball bearings 16, (1 nest in stepped an-
nular recesses in the inner peripheral wall of
casing neck If and serve to journal the reduced
arial extension 22 of the rotor barrel 21 so that
the latter is rotatably supported cantilever fash-
lon to project into the pumping chamber of the.
casing 10. The free end of the rotor barrel is
open and projects into a ported insert plate 26
which lies against the undished portions of the
Inner face of the sealing plate 12 in operative

- association therewith as disclosed in my co-pend-

ing application Serial No. 275,455, to which refer-
ence is made above. :
The axle 22 of the rotor barrel is hollow to form -
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a sleeve which houses one end of a splined driv-
ing shaft 36 and flexible means 39 for coupling
the rotor and driving shatt as disclosed in my co-
pending application Serial No. 275,456, to which
reference is made above. .

The adaptor plate 15, through which the driv-
ing shaft projects, has an axially extending spigot
31 which engages a hole in the engine pad 38 of
the engine crankcase and is secured therein by
studs 38a so as securely. to mount the pump in
such manner that the splined driving shaft 36
projects into the crankcase. for engagement with
&.driving sprocket (not shown). ’

The openings in the centres of the ‘adaptor
plate 15 and engine accessory pad 38 permit oil
from the crankcase to lubricate the flexible cou-
pling 39 between rotor and driving shaft, and
the ball bearing {6. '

The vane spindle 23, mounted at one extremity
in 8 boss 25 in the sealing plate 12, extends ax-
ially inwards through the insert plate 26 so as to
project into the rotor barrsl to act as an' axle for
the pump vanes 24 which are mounted upon the
spindle 23 in the manner of hinge flaps. 'The
spaced knuckles or butts 27 of the several hinged
vanes interleave and embrace the spindle 23 in
bearing contact therewith, while the flap of each
vane slidably contacts with the sides of guide
slots 28 extending longitudinally. and diametri-
cally of rotor pins 29 of circular cross section,
which are rotatably mounted in axially extend-
ing slots 30 of appropriate cross section formed in
the wall of the rotor barrel 2i. Clearances 10/
are provided between the diametrical edges of

" the rotor vanes 24 and the adjacent faces of the

end wall of the rotor barrel and ported insert
plate, but the outer, axially extending edges of
the vanes may make contact with the inner wall
of the pump chamber of casing 10.

It will be clear to those skilled in the art that
it is necessary or at least desirable to Iubricate
all of the surfaces of the pump structure which
are relatively moving and in bearing contact as
above described and for such purpose a lubricat-
ing system is arranged according to the present
invention. To, this end, the lubricant is fed un-
der pressure to an annular recess or groove 3!
formed in the inner peripheral wall of the casing
neck {1 in a diametrical plane occupied by the
ball bearing 6 so that the outer race of the Iat-
ter blinds the groove 31 to form it into a closed
channel.

The groove 8! communicates, by means of a
short, diametrically extending duct 33 with g
reservoir 32 located at the top of the casing neck
and formed by a tapped bore in which a hollow
connecting plug 80 is engaged. 'The plug 80 is
adapted for connection to the nozzle 81 of a Iubri-
cant supply conduit 82, the nozzle 8 being cou-
- pled to plug 80 by a union nut 83, The conduit 82
is connected to a pressure lubricant supply which
may be pumped from the engine case or may
emanate from an entirely separate source.

Alternatively, as shown in Fig. 8, the pump
may be mounted directly upon an engine acces-

sory pad and it may then be desirable to feed the '

annular groove 31 and reservoir 32 with lubricant
through a passage in. the engine accessory pad.
In this. case the reservoir 32 located at the top
of the casing neck and formed by a tapped bore
is closed by a threaded, hollow plug 34, while the

lubricant is fed to the groove 31 and reservoir 32
~ through an axially extending duct 85 which may
be: connected to any source of pressure libricant
supply, but in the construction now being de-
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scribed is In communication with a passage 40
leading through the wall of the engine pad 38 so
as to connect the groove 31 to the lubricating oil
under pressure in the crankcase.

The groove 31 communicates at its lowest level ,
with'a passage 66 which extends along the wall
of the casing neck Ii and slopes downwards to-
wards a flow regulating device F which is housed
in a boss 41 formed in the casing of the pump and
positioned in the vertical axial plane thereof S0
as to lie between the suction side S and discharge
side D of the pump.

Although desirable in many cases to locate the
flow regulating device F in the .angular position
above described, it is possible for example to lo-
cate it at any other point in the same diametri-
cal plane as that occupied by the device in the
appended drawings. ‘ :
" 'The boss 41 is bored to provide a duct 42 ‘which
leads through the wall of the casing 10 and lies
in a diametrical plane contained in the thickness
of the end wall 43 of the rotor barrel 21 thereby
to lead into a fine annular gap or clearance 100
between the relatively moving peripheries of the
end wall 43 of the rotor barrel 21 and the sur-
rounding cylindrical wall of the aperture 102 in
the casing extension 1. The boss 41 is counter-
bored to form a shouldered recess 45 to receive a
jet plug 44, through which the lubricant is sup-
plied to the duct 42, ‘The jet plug 44 in the form
shown in Figs. 1, 2 and 5, is a hollow, cylindrical
member externally screwthreaded intermediate
its ends for engagement with the lower portion
of the wall of the counterbore 45 which is appro-
priately tapped for such engagement, and re-
duced in diameter adjacent its upper extremity to
make g close fit in the upper unthreaded portion
of the counterbore 45. )

"The jet plug 44 is of sufficient length to pro-
ject to an appreciable extent from the boss 41,
and the outwardly projecting portion of the plug
is screwthreaded to receive a flanged cap nut 47.
A packing washer 61 is interposed between the
flanged peripheral edge of the cap nut 47 and end
face of boss #1 to seal the joint between these
members, and the cap nut has sufficient axial
length to leave a space between its bottom and
the lower end of the jet plug to form with the
plug bore a well or reservoir 46. )

The jet plug 44. opens at its lower extremity
into the well 46, and the lower peripheral edge
thereof is cross-slotted for engagement with s
tool for rotating the plug. The upper extremity
of the plug is closed by a wall bored with a com-~
paratively fine hore jet orifice 48 which Is co-
exial with the duct 42 and body of Plug 44. The
hollow interior of the plug 44 is entered by dia-
metrically extending passages 49 which lead from
an annular recess 50 formed in the outer pe- -
ripheral surface of the upper, reduced portion of
the plug 44 and registering with the lower end
of the passage 66. The edges of the recess 50

" are counter-recessed to form a wider recess which

65

70

75

receives a collar 52 of gauze or like foraminated
material to act as a filter for the lubricant fed -
into the flow regulating device.

A packing washer 53 is interposed between the
top of the counterbore 45 and top of the plug 44
to seal the joint between the opposed surfaces.

The alternative arrangement of the flow regu-
lating device shown in Fig. 6, is adapted to be
housed in a boss 60 constructed and located in
the casing 16 and provided with g duct 42 in a
manner similar to that described in reference to
boss 4f of Fig. 1. The boss 60 is bored to pro-
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vide the duct 42 leading through the wall of the
casing, and counter-bored to form a shouldered
recess 61 which receives a jet 59 in the form of a

“i“dished or skirted washer having a jet orifice 62

' “which registers co-axially with duct 42.

The
flow regulating jet makes an easy push fit with
the shouldered recess 6! so as to be readily re-
movable when it is desired to substitute another
jet therefor, or clear the existing jet.

The outer end of the recess 61 of boss 60 is
counterbored and -tapped to receive a threaded,
hollow plug 63, the hollow interior of which
forms part of a reservoir or well for the lubri-
cant. ‘The upper extremity of plug 63 is reduced
in diameter to provide an annular groove 64
which registers with the appropriate end of the
oil passage 66 and opens into the interior of the

[
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55q lead from passage 55 to the peripheral con-
tacting surfaces of spindle 23 and the buits 21
of vanes 24.

Further passages 57 in the end wall of the
rotor extend radielly inwards from the outer
peripheral surface thereof. The passages 57 also
lie in the diametrical plane containing the duct
42, and open into the outer peripheral surface
of the rotor barrel so as periodically to register
with the inner end of duct 42 as the rotor barrel
rotates. Short; axially extending ducts 58 lead-

" ing from passages 51, open into the inner face

hollow plug through radial passages 65 provided -

in the reduced end wall of the plug 63.

A gauze filtering washer 68 is interposed be-
tween the outer peripheral edge of the jet 58
and inner- end of plug 63 to aid in preventing
the clogging of the jet by foreign matter con-
tained in the lubricant.

As shown in Fig. 7, in a further alternative
arrangement of the flow regulating jet, the bhoss
69 is bored to provide the duct 42 which passes
through the wall of the casing 10, and coun-
terbored to form an enlarged recess 10, the cuter
part of the wall of which is tapped to engage 2
screwthreaded plug ‘11 which is of shorter axial
length than the recess 10 so that a space is left
between the top of the recess and inner end of
the plug to form a well or reservoir for the lu-

‘bricant which enters therein through the passage

66.
The plug 74 beds upon packing washers Tla

20

25

and carries at its inner end an axially extending

tapered needle 12 which enters the duct 42 so
as more or less to restrict the flow of lubricant
through the duct according to its axial setting.

A filter cup 13 of gauze, provided in the bot-
tom thereof with a hole for the passage of the
needle 12, is set around the needle with the pe-
ripheral edge of its open end seating in an an-
rular-recess 14 formed in the top of the recess
710. The filter cup 13 which, together with its
recess 18, may be cylindrical or any other de-
sired shape, acts to filter the lubricant as the
latter passes from the reservoir in the boss to
the duct 42. The axial setting of needle 12 may
be adjusted by substituting packing washers Tla
of different thickness or different numbers
thereof and/or by adjusting the needle axially
relatively to the plug 71. .

Referring to Figs. 1 and 4, it will be seen that
the end wall 43 of the rotor barrel is provided
with a passage 54 which lies in the diametrical
plane occupied by the duct 42 and opens into
an arcuate slot 19 which is formed in the pe-
ripheral surface of the rotor barrel so as peri-
odically to register with and pass across the inner
end of duct 42 as the rotor barrel revolves. The
width of the slot 19 is equal to the diameter of
the oil passage bd.

The passage 54 extends radially inwards slight-
ly beyond the axial centre of the vane spindle
23, snd a duct 58 co-axial with the spindle axis
leads from passage 54 and opens into the inner
surface-of the rotor end wall 43.

The spindle 23 is provided with a concentric,
axially extending passage $8 which has a fared
mouth opening into the face of the free end of
the spindle so as intermittently to register with
the duct §6. Short, diametrically extending ducts
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of the end wall 43 of the rotor barrel, the ducts
58 being angularly spaced around the rotor wall
with each duct lying adjacent the inner end of
a bearing slot 28, so that lubricant ejected from
the ducts under pressure is fed to the confact-
ing surfaces of bearing slots 28 and 30 and rotor
pins 29.

The operation of the lubricating system be-
comes obvious from the specific description set
forth above and needs to be but briefly recapitu-
lated as follows:

When the engine to which the pump is at-
tached commences to operate, oil under pressure
is forced into the reservoir 32 either from the
conduit 82 (Fig. 1) or through the oil passage
40 and duct 35 (Figz. 8) and finds its way into
the annular channel 31. The oil finds its way
around the annular channel 3| partly by gravity
and partly by pressure.

From oil channel 3f the oil flows through pas-
sage 66 to the flow regulating device F and ac-
cumulates in the reservoir therein from whence
the oil is fed through the jet orifice 48 to the
duct 42.

During the rotation of the rotor barrel 2f the
recess 19 and passages 51 register successively
with duct 42 and receive oil therein, The oil in
recess 19 flows along passage b& and duct 56 into
the axial passage 5% in the vane spindle from
whence the oil is fed through ducts 55a to the
contacting bearing surfaces of vane spindle and
vane butts.

The oil in passages 57 is ejected through the -
end wall 43 of the rotor barrel so as to contact
with the peripheral bearing surfaces of the rotor
pins 29 and also finds its way to the inner periph-
eral surface of the rotor barrel and outer axial
edges of the vanes 24. The outer peripheral sur-
face of the rotor barrel, where it co-operates
with the inner peripheral surface of the casing
neck, is freely lubricated by oil from the duct
42, and oil from the same source finds its way
into the ball bearing {7, and into the recess 18
between sealing washer 20 and bearing (1, in
which recess comparatively cool oil. accumulates
and tends to cool the walls of the casing neck
so as to limit the expansion thereof and there-
fore the clearances between said wall and outer
races of the bearings, thus to prevent inad-
vertent turning of said outer ball races relative
to the wall of said casing neck.

The size of the relatively fast moving periph-
erles of the end wall 43 of the rotor barrel 2
and the corresponding portion of the neck i
has the effect that the oil is delivered into a fine
annular gap beiween running parts of a size
which produces a high peripheral speed,which
causes the oil to be delivered in the form of mist

. into the working chamber wherein the air is be-

75

ing displaced so that the air-borne oil is well dis~ -
tributed over the working parts to which oil is
not directly conveyed, and particularly the vanes
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»which in then‘ movemerit carry the 011 bo their
slide guides. .

The amoéunt of il aliowed  to reach’ the gald

gap and to feed the duéts and passages of thé
lubricating’ system” is controlled: by the ﬂow-
regulatmg ‘device F with its jet. K8 whieh is so

selected or adjusted that only such a qliantity

will flow to the gap as will engble the Iubricant
to be broken ip, snd i éhoosing the size of the
jet regard is had to the fact that an enlargement
ifi the cleardnce betwest. the su.rfa.ces formiing
the gap is liable to otcur afier the puimp Has
been running for somie time and Hag bétoine
heated. "This eontrol fiay be readlly éffécted by
the tise of selected jets or washers of by the
adjusting of an adjustable flow-regilating de-
vice such as that described thh reference to
Fig: T of the drawings. '

In efich of the flow regulating, devices ae-
soribed dbeve with reference to Figs, 4 and 5

réspectively, tie fiow of the lubricant through -

the jet may readily be varied by changing the jet

or washer for orié having 4 flow reguldting on-
fice of dlﬁerent 6ross sectiorial grea.

. Tn thé modified arrangemeént shown in Figs 9
and 10 the Jubricant passages §4 and 57 opén ab
their outer extremities into ségmentsl portions
of an interfupted annular groove extending
around the periphery of the rotor barrel,  Pas-
sdage 54 opens into groove segment 16, and pas+
sages 51 enter groove ségments 11, whxle groove
segments 18 ‘are segregated from all of the pas-

. §ages.

During the rotation of the rotor barrel 21 the
iubrieant ifi groove segment 76 passes along pas-
sige .58 to lubricate thié vane bearihg surfaces;
and the lubricant in groove segments 11 passes
along passages 51 to lubricate the bearing sur-
faces of rotor pins 28 and vanes 24, while ‘thé
Iubricant in groove segmeénts 18 is distnbuted 1o

the mutual bearing surfaces of rotor barrel end

casing.

The inventioni should not be regarded as re-
stricted to piimps a§ dbove described with refei-
ence to thé accompanying drawings or to pumps
which are driven in the manner above deseribed.

I claim:

1. A high speed rotary pump of the character
described for displacifg air or other gases coms=
prising a casing defining end and peripheral
- walls of 4 work chamber, inlets and outlets in
said casing eéommunicating with said chamber,
a cylindrical rotor eccentrically positioned in
said chamber, one of said end walls of the work
¢hamber having a cylindrical apérture for re-
ceiving an end portioti of said rotor and forming
a fine annular clearance space betweetl the ex-
ternal periphery of the rotor and the inner pe-
riphery. of said surrounding aperture,. said -finé
annuiar cledirance beifig coincident’ with the ex=
ternal surface of the rotor and communicating
directly with the intérior of said work chamber;
reduced journal means extending from said rotor
wholly to one side of the end of the barrel por-
tion of the rotor and c¢odperating bearing means
ifi the casing for rotatably supportmg the barrel
portion of thé rotor cantilever fashien in the

‘work chamber afid so that the wall of said cy=-

lindricat aperture in the casing takes.no part in
supporting the rotor. a plurality of vane mem-
bers and means within the rotor for supporting
the vates to rotate in said work chamber, slots
in the ciréumfereritial wall of the bairel portion
of the rotor through which the vanes Dass so as
to project ifiside and outside of the barrel por-

5

tion and permit of & relative sliging movement

bétween the batrel and the vanes when the rotor

and vates tird afid the cater edges of the vanes .
afé carfied round said peripheral. wall- of the

5 work chamiber; & lubricant. Supply passage “for
yécélving lubricant under pressure; s said passage
communicating with said annular clearafice be-
twéen -the barrel periphery and .the cylindrical
slitface of tHe sald apertiire in the cdsing so that

10 py virtue of the high peripheral speed obtainable
by said peripherdl barrel, portion relative to the
sutrolinding wall of . the -apertute. the lubricant
¢dn be deliversd irito the chamber in the form of
a firis mist and déposited ag such on the moving

15 parts therein, 4nd a. lubricant-flow regulating
device drranged. if said passage ahead of said
finie ‘¢learance, which serves to ‘control. the flow
thiough said clearaticé and maintains: the flow
unaffected by variations in the dimensions of the

20 fine’ clearance incident to- the runnmg of the

plimp. -

2."A high speed rotary pump of the character :
desoribed for dxsplacing air of other gases, coms=
prising & casing Havifig 4 cireular c¢hamber and

25 including removable mieans. for clositig -one end
of said chamber; sdid casing defining peripheral
and -eénd walls of a working ¢hamber and having
irilét and outlet passagés communicating with
said chamber, & hollow axidl extension from said

30 casing, & roter éccentrically positioned in regard
to -said chamber and ¢éomprising & cylindrical
barrel portion which longitudinally bridges the
erids of said chamber and has an end wall hav-
ing a projecting reduced. axial extension, a cy-

35 lindrical apertiire ih the form of an annular re-
cess in the sald removablé end wall and a cy-
lindrical aperture in the opposite end wall, the
walled end of said barrel intruding into said lat-

. ter aperture as to be telescoped thereby and the

40 free end of the barrel intruding into said recess
so that fine annular ¢learances leading directly
to the work chamber are formed. bétween the
exterior peripheral pottions of éach. end of the
barrel and the surrounding cylindrical walls of

45 sdid apertures, bearings in said hollow extension .
of the casing cooperating with said rotor exten-
sion. and thereby supporting the barrel canti-
lever fashion in said work chamber and said end
peripheries in spaced rélation to the surround-

50 ing walls of said annular recess and cylindrical

—+—gperturé so that sald fine clearances are main- -
tained; said barg_el having slotted bearings and
longitudinally slotted pins rotatably arranged in
said slotted bearings, vanes passing through the

55 slots in said rotatable pins in - sliding relation
thereto, bearings rotatably supporting said vanes
about their axis of rotation, said vanes extend-
ing radially of the chamber so that their ends
can. sweep round said peripheral wall of the

60 chamber, a lubricant supply passage In said cas-
ing opening into one at least of said fine clear-
ance apertures at the ends of the rotor barrel
throuigh which lubricart may be fed under pres-
sure into the clearance aperture for delivering

65 - lubricant from the latter in a mist form Into the
working chamniber and in contact with the mov<
ing parts therein and a lubricant flow regulat-
ing device arranged in said passage shead of the
_¢learance aperture for controlling the flow

70 through said clearance.

3. A high speed rotary pump of the character
described for displacing air or other gases, com-
prising & casing having a circular chamber and
including removable means for closing one end

75 of said chamber,; said casihg defining peripheral -
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and end walls ofa work!ng cha.mber and-having

inlet .and outlet passages communicating with:

said chamber, & hollow axia] extension from - said
casing, a rotor eccentrically positioned in re-
gard to said chamber and comprising a cylindri-
cal barrel portion which longitudinally bridges
the ‘ends-of saild chamber and has an end. wall

2, 248 898

o

having & projecting reduced-axial extension, a .

cylindrical aperture in one of said end walls of
the casing for receiving the walled end of the
barrel and which forms with the cylindrical pe-
riphera.l surface of the intruding portion of the
barrel, a fine annular clearance therebetween,
bearings In said hollow extension of the casing
cooperating with said rotor extension and there-
by supporting the barrel cantilever fashion in
said chamber and maintaining said fine annular
clearance, said barrel having slotted bearings in
its circumference and longitudinally slotted pins
rotatably arranged in said bearings, bearings
withir: the barrel rotatably supporting said vanes
about their axis of rotation, said vanes extend-
ing generally radially of:the barrel into the
chamber s0 that their ends can sweep round
sald peripheral wall of the chamber, a plurality
of ‘non-communicating. circumferential grooves
formed around the surface of said- Intruding
peripheral end portion of the barrel, a plurality
of ducts extending radially inwardly from said
grooves through said end wall of the barrel and
communicating at their inner ends with the in-
terior of the work chamber at points adjacent
the said pins, vanes and bearings, and a lubri-

cant supply passage opening into said aperture’

for supplying lubricant under pressure to said
clearance for delivery from the latter in a mist
form laterally into the working chamber and for
delivery through said radial ducts to the pins

and vanes and their bearings, and a lubricant

flow regulating device arranged in said passage
shead of sald clearance aperture for serving to

" control the flow through sald clears,nce and into

gald ducts
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4. A rotary vane. pump asin claim 1,in which'
the flow regulating device comprises & removable :
hollow plug -member screw threaded into the
casing in the general plane-of the end wall of

“the rotor barrel said plug having & jet orifice at '

its inner end leading to said fine clearance aper-
ture, the hollow stem of sald plug being provided
with filtering means for cleaning the Iubricant
in advance of its flow through the jet

5. A high speed rotary pump according to
claim. 2,'in which said bearings in said hollow
extension of the casing comprise a pair of anti-
friction bearings axially spaced from each other
in said hollow extension of the casing, means
for sealing off the outer bearing and the outer
end of the said hollow extension from the work-
ing chamber of the pump, said: clearance be-
tween the peripheral end of the rotor barrel and
the surrounding wall of said cylindrical aperture
communicating with the interior of said sealed
extension so as to permit lubricant to be fed to
said inner bearing, means for mounting sald
casing onto a lubricated pump driving appa-
ratus, the outer end of said hollow interior of
the extension being open to permit entry of lu-
bricant from said driving apparatus to the said
outer bearing.

6. A high speed rotary vane pump according
to claim 2 in which-said end wall of the barrel
is provided with inwardly extending ducts the
inner ends of which open into the barre! in-
terior for supplying lubricant to said vanes and
pins and said bearings therefor, said ducts open-
ing into the exterior periphery of the walled end
of the barrel in a position to register successively
with the said Iubricant supply passage in the
casing when the barrel is rotated so as to permit.
lubricant to be directly conveyed across said fine

- clearance into the ducts in the end wall of the

40

roter and to the parts lubricated by said ducts.
FRANK CHRISTIAN FULCHER.




